ZNF804A and social cognition in patients with schizophrenia and healthy controls The neural mechanism by which zinc-finger protein gene ZNF804A increases the risk of psychosis is unclear. Following a recent 'theory of mind' study, we tested the hypothesis that risk is partly mediated by an effect on social cognition. We found that ZNF804A was significantly associated with variation in interpersonal attributions in healthy participants but not in patients.
Following both meta-analysis and extensive re-sequencing, the single nucleotide polymorphism rs1344706, located in intron 2 of the zinc-finger protein gene ZNF804A, continues to be the common variant most strongly associated with schizophrenia risk (P = 1.1 Â 10-13). 1 Functional effects of this variant on both protein expression 2 and altered DNA-protein interaction 3 have been reported, although the neural mechanism by which this contributes to schizophrenia risk is unclear. Although the risk 'A' allele at rs1344706 has been associated with altered functional brain connectivity, 4 so far these alterations do not appear to be strongly associated with deficits in neuropsychological performance; if anything the opposite has been the case. 5 Recently, a functional magnetic resonance imaging study of healthy participants suggested ZNF804A's contribution to schizophrenia risk may alternatively be mediated via effects on aspects of social cognition, particularly theory of mind. 6 We tested this hypothesis that the increased risk associated with the ZNF804A 'A' allele is partly mediated via deleterious effects on social cognition based on measures of two constructs widely investigated in schizophrenia. First, we indexed 'theory of mind' using two widely used behavioural measures: The 'Eyes of the Mind' task, 7 which indexes mental state decoding and the 'Hinting task', 8 which measures mental state reasoning. Second, we indexed attributional style when interpreting positive and negative events using the 'Interpersonal social attributions questionnaire'. 9 Data on these measures were obtained by re-contacting participants in our earlier neuropsychological study of ZNF804A 6 and from new enrollments since that study's publication, resulting in a sample of 418 patients (ZNF804A genotype groups: CC = 51; AC = 184; AA = 183) with schizophrenia or schizoaffective disorder and 200 (CC = 28; AC = 88; AA = 84) healthy controls; for all participants the criteria for enrollment were as previously described. 5 No differences between ZNF804A genotype groups were observed in theory of mind scores (Hinting task: F = 0.11, P = 0.89; Eyes task: F = 0.92, P = 0.40). However, we did observe an association with attributional style in a direction consistent with our hypothesis. Specifically, healthy carriers of 1 or 2 copies of the 'A' risk allele demonstrated significantly higher personalising bias scores (a measure of the tendency to attribute negative events to other people rather than to situational factors) than non-carriers (F = 4.79, P = 0.01; Figure 1 ). In the context of the earlier report by Walter et al. 6 it is interesting to note that this effect was only observed in healthy controls. Patients were not observed to show any appreciable changes in social cognition associated with ZNF804A. 
Letters to the Editor
These findings are consistent with earlier findings from the Walter et al. 6 imaging study in that the ZNF804A risk allele was in both studies associated (and in the same direction) with altered responsiveness in social cognition in healthy participants. The two studies also differed, however, in that we observed this association only for interpersonal attributional style but not for theory of mind. Specifically, the observed difference in personalising bias scores between risk allele carriers versus non-risk carriers suggests their increased tendency to attribute negative events to other people rather than to situational factors. Such differences in personalising bias-the tendency to blame others-have variously been associated with paranoid ideation, anger and learned helplessness. 10 However, observation of these differences in healthy participants but not in patients appears inconsistent with the hypothesis that illness risk is mediated via effects on social cognition. Support for that hypothesis would necessitate a similar effect in patients to that observed in healthy participants.
Following the argument that genetic effects are more penetrant-and hence more identifiable-in functional imaging studies than in behavioural studies, it is possible that ZNF804A's subtle effects on behavioural measures of social cognition in patients were missed, despite including twice as many patients as controls and six times as many participants overall as in Walter et al. 6 In particular, subtle effects on social cognition might be particularly difficult to observe behaviourally in patients given a background of general cognitive decline. Such background cognitive 'noise' inevitably increases difficulties with detecting more subtle gene-specific changes in patients, and may explain the apparent difference in effects observed in healthy participants. Importantly, however, our earlier neuropsychological study of ZNF804A suggested, in two large independent samples, that the effects of this genotype differed between healthy participants and controls (a finding which persists in the present slightly enlarged sample). 5 If this is the case, these data highlight the need for caution in extrapolating from findings based solely on healthy participant data to neural mechanisms of illness in patients, at least when considering the effects of ZNF804A.
